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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ferromagnetic group 
II— VI compounds in which ferromagnetism can be obtained by 
using group II— V compounds (ZnTe, ZnSe, ZnS, CdTe, CdSe, 
CdS) transmitting light, and a method for controlling the 
ferromagnetic properties of the group II— VI compounds. 
SOLUTION: At least one transition metal selected from the 
group consisting of V and Cr substitutes for the group II 
elements in the group II— VI compounds to form mixed 
crystals. Then, the ferromagnetic properties thereof are 
controlled by the addition of antiferromagnetic transition 
metals such as Mn, Fe, Co, Ni, Cu, Rh, Ru or the like, the 
addition of dopants, and the control of the concentration of 
the transition metals. 
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14 I i-viaijfift:-fr*t-t-awiSr»«ti-sa*3l 
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V), ZnTe (Eg=2.4eV), CdS (Eg=2. 5eV), CdSe (Eg=l. 7e 
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[0 0 0 4] L*^L, I I -V I WSMtiMBKM 
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[0 0 0 5] 
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[MmzMik-Fz>tztb<D^m **«#&i±, *&jgi® 

ftfcjg^ Ti, V, Cr, Mn, Fe, Co, Ni /«C if WS^Jg 10 
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[0 0 15] HfJ!E<£>M&&JK7tii?, *><fclFri, Mn, Fe, 
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[0 0 2 4] 02 te^1-»fi§tett, ZnTeOZntCtfL 
"C, 5, 10, 15, 20, 25at%©«|T*)5a^ igUfl^t 
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[0 0 2 5] :oi? 4MMfe*5E*«r^ffi-*Znfls^ 
«©»B!S:«K-f5{c»±, El l ^ftB&^-f «fc 

T, 1.33xio^ PaSS«»eS5itSSr*6«p-C#5f'Y>'^ 
-lrtCljg^/^-41:, ZnTefb^«Sr[S*i-5, 
;i(4, GaN^-fr 7 r'TTft if <z>£lg 5 £RgL, t — * 

[0026] -t lt, &m*suy-4ic&nzti&mwi. 

(y— Zn&Aft/tir/i^a, Te£Aftfc-fcA- 
2d, V, Cr/«C^<&»fc&fl5c*«:Aftfc-fc/W (lflSL 
fl^£*VC^ftV\as 2S^±Sr^ H $-a:5»^l4 2 
ffl«±R»te>n-rv^S) 2b, nffiK-'^KOGa, Al, 
In, CI, Br&i*£Aftfc-tryU2c, pIF-/^h©7v/ 
y*NS:«4 £-£5RF7 v^^^t^ 3 a#Rtt hti 
T^5. **5, Zn^^JB^i'60@#:^(i^ftt.W 

&m<Dm<mt:tMcAinxtiam Lxm+mz-tz z t 

[0 0 2 7] /«£*>, 0ft: fcAftSir/l' 2a~ 2 d 40 

(4, *ft*'ftKJD?S&ge® (m^£ftTWj^) d*R»te> 
ft, JPjjSJCiQHfty-^SrJS^KLTjRIB^-frfeft 
5 ± 9fC/«CoT*J«?, 7 v J #yHrA'3af4, |Hl(C^$ 
ft34.9(.i, RF (ffiftSO =i^/U8tcJ; 9 7£tt{t:$-t£T 

[0 0 2 8] r coZn, 9&&ff7c$&.]:tfn£! h'-sO 
hW&k LT»4, &Si99.99999%<D@#y-* Wf-tf 
(£L, *fc, N**fcttB£#«<ON,tt, N.^fcL<»4 

Ga, Al, ln J $>m&&m7cBl*ft?#XlCi"< >> a 50 
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fc, tfiRff, V*fc{4Cr<7)l^^g^m7C^$rl.33Xl 
0" S PaT\ I^^FlC, £S5±l£jtLfcjJSfc, 350~750t: 
■Criat-fS r i 1- «t 9 , V*fcttCrfcfifi S-BrfcZnTe* 

v—'O h*?pm h'-'<> hsr K-b->^-f zmx&m 

ro#J(4, i/>-fft© K— y<> hi> K— fc'Vy'L&v^-C*, v 
4 fc(4Cr<7>* K-hTS/^LfcW-e*)*. 
[0 0 3 0] r(D±9{-LT, V*fcr4CrSr«**-&fcZ 
nTefcRtt, 0 2fc*$ft5 £ 5 V^fctiCr^, R5ft 

£<Z>HAEJi^ -tft-^ft, 16X13.6meV, 15 X 
13.6meVir^^<, &fi£{££^ LTV^S i tlJ«»*»6. 
ft*5, 0 2(Dx-^{i, ^-^Sffm (If#f^A* 

"?*>»>, #»»A*©ai«ft#ttSr^UT*)5. Mn, F 
e, Co, Nif4K»»tt^tr^^5^i45. 
[0 0 3 1 ] ~£D0ijT*li, ZnTefk^*|C»S^M7E*Sr 
K— •T^-frfctf*, ZnTe©Zn(7)— g|5^Mg^Cd/<Ct*CDf|jlW I 
I 8l5c*i:*lftLfcZnTe^{t-&*-et^>' K^f-r 7^ 

Rrac-e*>-&z.tSrM*»ttf, znTeirisiai©«jg-eife«j, /< 
yv¥w7<D*$£mmx'Zz<Dx\ mm\c®.m.& 

[0 0 3 2] *»W«)3i»ttZnTea5ffc^ftlCj:ft«, Zn 
•Sfcfc, Zn 2 * ^S^JRtc^OV 2 * W ^i*<tB^$ 

ft-t, ww®smm&&mwi-Zo td>t, vsfcjicr 

2(c^$ft5i9ic, r©**(D«flB-C»«tt^*-eS 

L^fc, ^WSfiSSttZnTefi, ^^i-^S 1 4o<t 

U«2fck7F£ft5 <£ 9{c, *»^M^e-> ^ hJJ^t 
<, 0>J^tf, Fe^ (Btft*-^ > h2X9. 274J/T (2 
/iB) ) i / V H4.01X9.274J/T (4. 

01 uB (JK-TJK^) ) »Cr^WZnTe^{t^^#6 

ft, #mm&<o&^mmmzi&'&bnz>o 0 

6(4, ZnTe«P<75V(Z)«^|i5BST*fo<9, ^-7^^JJ 

¥*ft-efcS) ttfcfc^L-O^S. 117(4, ZnTe 

froCr«J«^ttflB*«-e*>9, '^—y*9Vy9 (±lfil 
t^f^s^Jg^liT-fc^, TlfiJt^t°^(4^frT*fc 

[0 0 3 3] jifelc, v*fcttCr©«KSr«*.5^i:lcJ: 

5^#tt»^<t:^|@-<fc 0 jiui$CD25at%®gCD'b<0<0 
fttlC ftft^5, 10, 15, 20at%<Z)<b<D£{fr&U *ft 
(X9.247J/T) *S«t^fi«4fe 
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$5$£2fi3:fiSQUID (superconducting quantum interfere 
nee device; j@fciSi:^#iff^) «tS«f«Sp©«S 

[0 0 3 4] ^<75^>65^i^j:tjcg2(C^$ix-CVv 
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Cr 
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[0 0 3 5] 
[«1] 



[0 0 3 7] iiuiE© <fc o lc % v*£fiCrfi, t°>- 20 
s = 3/2, 4/2£t>oii5.x t^ftfUt/j:^ ~co^ 

ZZb&ftfrZo fcfc, »«ttte£ffl««:, 300ftK^± 
[0 0 3 8] <*P>{C, *38W#e>tt, V4fcl±Cr<D/>4 

< 1 1 1 at -t©ftioK»«tt©»^ii7c*sr 1 mm 

fi.&M&<DHn&m&£-&, VtMn, Cr i:Mni &-&itX25a 
t%t U Cro.2s-, Mn.Znore Te(Dx SraMr'^fc^-tfrfco 

# < «<t - £ , x = 0. 13T-0 JgKti-5 r t 
x=0~0. 13W®ffl*jl^i-5r ticj;t9, gfM 

[0 0 3 9] jEfc, V k}ki&mmiZ&£X2Sat%m&£ 
V0.2S-, Mn,Zno.75 Te<Dx%M*&it£-£Z>Z i/J^T' 

5„ M&n&frHt. v*fcfiCr©'>&< hi* imti<D 
ffis Srfcft; $ -fr S r t # X £ -5 „ 

[0 0 4 0] r<75^, nfflK-'O'hSfcttpffiK-'* 
^Hi, ZnTe^e^^fiifia^ICA 9 » *©ifi<Kfc 
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^#^Stc^I4, 7c*a«tt**U S§fi^tt^t'>^ 
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Znt ) t<ttCl, Br, £/cl;tn£{£ffl1-5 r. t *5T*# , K 
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[0 0 5 0] f$.m<Dtft&m t LX\t. rftf>(D*ftM 
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[0 6] ZnTe^COVCOS^^ST-fc >9 , s^-y / * 

[0 7] ZnTeff roCrO«^ffi^g-C*fe"9. '^—7*9 
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2, 3 -feyu- 
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